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CAN END AND METHOD FOR FIXING THE SAME TO A CAN BODY 

This invention relates to an end w.ll for a 

container and more particularly but not exclusively to an 
end-all of a can body and a nethod f<>r ^ ^ 

wall to the can body by means of a doub le seam 
5 US Patent 4093102 (KRASKA) describes can ends 

comprising a peripheral cover hook, a chuck wall 
dependent from the interior of the cover hook, . n 
outwardly concave annular reinforcing bead extending 
racially inwards from the chuck wall and a Central panel 
Joined to an inner wall of the reinforcing bead by an 
annular outwardly convex bead. This can end is said to 
contain an internal .pressure of 90 P si by virtue of the 
inclination or slope of the chuck wall, bead outer wail 
«nd bead inner wall to a line perpendicular to the centre 
> Panel.. The chuck wall slope D' is between 14* and 16\ 
the outer wall slope E is less than 4 • and the inner wall 

InT °K *! bttWeen 10 16 " lMding lnto th « outwardly 
convex bead. We have discovered that improvements in 
»»etal usage can be made by increasing the slope of the 

heal* Wail ^ limlting Width ° f the «*i P«*^ 

Our European Patent No. 0153U5 describes a method 
of making a can end suitable for closing a can body 
containing a beverage such as beer or soft drinks. This 
can end comprises a peripheral flange or cover hook, a 
chuck wall dependant from the interior of the cover hook, 
an outwardly concave reinforcing bead extending radially 
.-awards from the chuck wall from a thickened junction of 
the chuck wall with the bead, and a central panel 
supported by an inner portion of the reinforcing bead, 
such can ends are usually formed from a prel.cquered 
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aluminium alloy such a, an aluminium magnesium manganese 
j alloy such as alloy 5182. 


Our International Patent Application published no 
j W093/17B64 describes a can end suitable for a beverage' 

j 5 can and formed from a laminate of aluminium/manganese 

alloy coated with a film of semi crystalline 
, thermoplastic polyester. This polyester/aluminium alloy 

laminate permitted manufacture of a can end with a 
! narrow/ and therefore strong reinforcing bead in the 

: 10 cheaper aluminium manganese alloy. 

j These known can ends are held during double seaming 

j by an annular flange of chuck, the flange being of a 

j width and height to enter the anti-peaking bead. There 

! i* a risk of scuffing if this narrow annulus slips. 

IS Furthermore a narrow annular flange of the chuck is 
susceptible to damage. 

continuing development of a can end using less 
*etal, whilst still permitting stacking of a filled can 
upon the end of another, this invention provide, a can 
20 end comprising a peripheral cover hook, a chuck wall 
dependant from the interior of the chuck wall, an 
outwardly concave annular reinforcing bead extending 
radially inwards from the chuck wall, and a central panel 
supported by an inner portion of the reinforcing bead, 
25 characterised in that, the chuck wall is inclined to an 
axis perpendicular to the exterior of the central panel 
• at an angle between 20' and 60% and the concave bead 
narrower than 1.5mm (0.060-,. Preferably, the angle of 

the chuck wall to the perpendicular is between 40* and 
30 45* . 

In a preferred embodiment of the can end an outer 
wall of the reinforcing bead is inclined to a line 
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perpendicular to ths central 

-is- e central panel at an angle between 

15 to +1 5 and the height o£ the outtr wall i, up to 

2 e 5ftnn« 

In one embodiment the reinrorclnc bead has an inner 
Portion p«ali el to an outer portion Joined by „id 
concave radius. 

The ratio of the diameter of the central panel to 

leL etCr ° f ^ PCripheral CUrl U Preferably 801 or 

The can end may be made of a laminate of 
thermoplastic polymer film and a sheet ulxminium 
auch as a laminate of a polyethylene teraphthalate film 
on an aluminium - manganese alloy sheet or ferrous metal 
typically less than o.oio (0.25mm, thick for beverage 
packaging, a lining compound may be placed in the 
j Peripheral cover hook. 

j m a second aspect this invention provides a method 

| of forming a double seam between a can body and a can end 

20 T S ^ t0 ^ P " Cedln * clai *< •«« -thod comprising 
20 the st©ps of;- 

Placing th e curl of the can end on a flange of a can 
body supported on a base plate, locating a chuck within 
the chuck wall of the can end to centre the can end on 
the can body fl ana e, said chucfc having ^ frustoconical 
drive surface of substantially equal slope to that of the 
chuck wall of the can and and a cylindrical surface 
Portion extending away fro- the drive surface within the 
chuck wall, causing relative motion as between the 
assembly of can end and can body and a first operation 
seaming teU to form . fir st operation seam, and 
thereafter causing relative motion as between the first 
aeration seam and a second operation roll to complete a 
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double seam, during these seaming operations the chuck 
wall becoming bent to contact the cylindrical portion of 
the chuck. 

Various embodiments will now be described by way of 
example and with reference to the accompanying drawings 
in which :- 

Figure 1 is a diagrammatic sketch of known apparatus 
for forming a double seam; 

Figure 2 is an enlarged sectioned side view of a 
known chuck and can end before seaming; 

Figure 3 is a sectioned view of a fragment of a 
known double seam; 

Figure 4 is a sectioned side view of a can end 
according to this invention before edge curling; 

F.igure 5 is a sectioned side view of the can end of 
Figure 4 on a can body before forming of a double seam; 

Figure 6 is a like view of the can end and body 
during first operation seaming; 

Figure 7 is a like view of the can end and body 
during final second operation seaming to create a double 
seam; 

Figure 9 is a fragmentary seetion of a chuck detail; 

and 

Figure 9 is a side view of the cans stacked one on 
25 the other. 

In Figure 1, apparatus for forming a double seam 
comprises a base plate 1, an upright 2 and a top plate 3. 

A lifter 4 mounted in th« base plate is movable 
towards and away from a chuck 5 mounted in the top plate. 
The top plate supports a first operation sealing roll 6 
on an arm 7 for pivotable movement towards and away from 
the chuck. The top plate also supports a second 
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operation seaming roll 8 on an arm 9 for movement towards 
and away from the chuck after relative motion as between 

! the first operation roll and can end on the chuck creates 

• a first operation seam, 

i 

j 5 As shown in figure 1 the chuck S holds a can end 10 

I firmly on the flange 11 of a can body 12 against the 

support provided by the lifter plate <. Each of the 

first operation roll 6 and second operation roll 1 are 
j shown clear of chuck before the active seam forming 
! 10 profile of each roll is moved in turn to form the curl of 

the can end and body flange to a double seam as shown in 

figure 3. 

i 

: Figure 2 shows on an enlarged scale the chuck 5 and 

j can end 10, The can end comprises a peripheral curl 13/ 

j IS a chuck wall 14 dependent from the interior of the curl/ 
! an outwardly concave anti-peaking bead 15 extending 

| inwards from the chuck wall to support a central panel 

| 16. Typically the chuck wall flares outwardly from the 

! vertical at an angle C about 12"to IS* . 

! 20 The chuck 5 comprises a body 17 having a threaded 

bore IB permitting attachment to the rest of the 
apparatus (not shown). An annular bead 19 projects from 
the body 17 of the chuck to define with the end face of 
the body a cavity to receive the central panel 16 of the 
2 5 can end. ' The fit of panel 16 in annulus 19 may be slack 
between panel wall and chuck. 

The exterior surface of the projecting bead 19 
extends upwards towards the body at a divergent angle B 
of about 12* to the vertical to join the exterior of the 
30 chuck body 17 which tapers off an angle A* of about 4* to 
a vertical axis perpendicular to the central panel. The 
outer wall of the chuck 5 engages with the chuck wall at 


WO 9637414 


PCT/C&9MD0709 


a low position marked "D" within the 12° shaped portion 
of the chuck bead 15. 

As can ends are developed with narrower anti-peaking 
beads the chuck bead 19 becomes narrower and more likely 
5 to fracture. There is also a risk of scuffing of the can 
end at the drive position D which can leave unacceptable 
unsightly black marks after pasteurisation. 

Figure 3 shows a sectioned fragment of a typical 
double sean showing a desirable overlap of body hook 21 

10 and end hook 20 between the can end 10 and can body 12. 
Figure 4 shows a can end, according to the 
invention, comprising a peripheral cover hook 23, a chuck 
wall 24 extending axially and inwardly from the interior 
of the peripheral cover hook/ an outwardly concave 

IS reinforcing or anti-peaking bead 25 extending radially 
inwards from the chuck wall/ and a central panel 26 
supported or an inner portion panel with 27. The panel 
wall is substantially upright allowing for any metal 
spring back after pressing. The chuck wall is inclined 

20 to an axis perpendicular to the exterior of the central 
panel at an angle Ci between 20° and 60*; preferably 
between 40* and 45*. Typically the cross sectional 
radius of the antipeaking bead is about 0.5mm. 

Preferably the anti-peaking bead 25 is parallel 

25 sided, however the outer wall may be inclined to a line 
perpendicular to the central panel at an angle between - 
15* to -H5° and the height h 4 of the outer wall may be up 
to 2.5mm. 

This can end is preferably made from a laminate of 
30 sheet metal and polymeric coating. Preferably the 

laminate' comprises an aluminium magnesium alloy sheet 
such as 5182, or aluminium manganese alloy such as 3004 
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with a layer of polyester film on one aide. A 
polypropylene film bay be used on the "other aide" if 
desired. 


*re:- 


Typical dimensions of the example of the invention 


10 


15 


45 

overall diameter (as stamped) 

65 • fi3tmt 

d4 

PC diameter of seaming panel radius 

6l.54am 

d3 

PC diameter of seaming panel/chuck wall 

59. 91mm 


radius 


c» 

seaming panel /chuck wall radius 

1 .27mm 


seaming panel radius 

5 • 56mm 

r.» 

concave radius in antipeaking bead 

<1 . 5mm 


maximum diameter of antipeaking bead 

50.00mm 

di 

minimum diameter of antipeaking bead 

47.24mm 

h 2 

overall height of can end 

6 * S 6mm 

h, 

height to top of antipeaking bead 

5 •02mm 

h> 

panel depth 

2.29mm 

h. 

outer wall height 

1 »7Bmm 

c 

chuck wall angle to vertical 

43° 


From these dimensions it can be calculated that the 
ratio of central panel diameter of 47.24mm to overall 
diameter of can end 65.84 is about 0.72 to 1. 

For economy the aluminium alloy is in the form of 
sheet metal less than 0.010- (0.25mm). A polyester film 
on the metal sheet is typically 0.0005- (0.0125mm). 

Although this example shows an overall height h 2 at 
6.86mm we have also found that useful can ends may be 
made with an overall height as little as 6.35m» (0.25"). 


j Figure 5 shows the peripheral flange 23 of can end 

22 of Figure 4 resting on the flange 11 of a can body 12 
before formation of a double seam as discussed with 

J reference to Figure 1. 

j 5 In Figure 5 a modified chuck 30 comprises a chuck 

I body 31 having a frus to conical drive surface 32 engaging 

with the chuck wall 24 of the can end 22. 

! The frustoconical drive surface is inclined 

outwardly and axially at an angle substantially equal to 

| 10 the angle of inclination C - of between 20 # and 60* / in 
this particular example on chuck angle C of 43* is 

; preferred. The drive surface 32 is a little shorter than 

the chuck wall 24 of the chuck body. The substantially 
cylindrical surface portion 33, rising above the drive 

1 15 surface 32, may be inclined at an angle between +4° and - 
4* to a longitudinal axis of the chuck* As in Figure 2, 
this modified chuck 30 has a threaded aperture to permit 

j attachment to the rest of the double seam forming 

| apparatus (not shown) . 

20 In contrast to the chuck of Figure 2 the modified 

chuck 30 is designed to drive initially on the relatively 
large chuck wall 32 without entering deeply into the 
anti-peaking bead 25, Further drive is obtained at the 
juncture of chuck wall 32 and cylindrical wall 33 as 
25 chuck wall of end 24 is deformed during 1st and 2jxd 

operation seaming Figure 6 and "7. The chuck 30 shown in 
Figure 5 has an annular bead of arcuate cross section but 
Chis bead is designed to enter the chuck wall without 
scratching or scuffing a coating on the can end; not to 
30 drive on the concave bead surface as shown in Figure 2. 
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It win be understood that first operation naming 
is formed using apparatus as described with reference to 
I Figure 1. 

\ Figure 6 shows the modified can end and chuck during 

j 5 formation of a first operation seam shown at the left of 
j Figure 2 as formed by a first operation roll 34 adjacent 

the interfolded peripheral flange of the can end and 
| flange 11 body 12. 

During relative rotation as between the can end 22 
: 10 and first operation roll 34 the edge between the chuck 
drive wall 32 and cylindrical wall 33 exerts a pinching 
force between chuck 30 and roll 34 to deform the chuck 
j wall of the can end as shown. 

! After completion of the first operation seam the 

) 15 first operation roll, is swung away from the first 
| operation seam and a second operation roll 38 is swung 

I inwards to bear upon the first operation seam supported 

by the chuck 30. Relative rotation as between the second 
• operation roll 38 and. first operation seam supported by a 

I 20 chuck wall 30 completes a double seam as shown in Figure 
• 7 and bring the upper portion 24 of the chuck wall 24 to 
S lia tightly against the can body neck in a substantially 

upright attitude as the double seam is tightened by pinch 
pressure between the second operation roll 38 and chuck 
; 25 30.. ' 

Can ends according to the invention were made from 
aluminium alloy 5182 and an aluminium alloy 3004/polymer 
laminate sold by CarnaudMetalbox under the trade mark 
ALULITE. Each can end was fixed by a double seam to a 
30 drawn and wall ironed (DWI| can body using various chuck 
angles and chuck wall angle as tabulated in Table 1 which 
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records the pressure inside a can at which the can ends 
failed:- — ■ 
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: The early results given in Table 1 showed that the 

; . can end shape was already useful for closing cans 

containing relatively low pressures. It was also 

observed that clamping of the double seam with the N D* 
J 5 seam ring resulted in improved pressure retention. 
\ Further tests were done using a chuck wall angle and 

chuck drive surface inclined at nearly 45*: Table 2 shows 

the improvement observed:* 
Table 2 


Sample 
Code 

. h*" 


h< M 

Chuck P 
A3* 

ingles B" 
43* with 
sewn ring 

J 

0.270 

0.094 

0.09 

70.9 

89.1 

K 

0.280 

0.104 

0.10 

70.0 

86.6 

L 

0.290 

0.114 

0.11 

68.1 

93.3 


Table 2 is based on observations made on can ends 
made of aluminium coated with polymer film (ALULITE) to 
[ 15 have a chuck wall length of 0.198" up the 43 # slope. 

It will be observed that the container pressures 
achieved for samples J, K L 70.9/ 70.0 and 68-7 
respectively were much enhanced by clamping the double 
seam. 

20 In order to provide seam strength without use o£ a 

clamping ring, modified chucks were used in which the 
drive slope angle C° was about 43* and the cylindrical 
surface 33 was generally +4* and -4*. Results are shown 
in Table 3. 
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i 


. i yinr ma 

COOE 

MATERIAL 

LIMING 
COMPOUHD 

CHUCK 
AN0LE8 
DRIVE /WALL 

PRESSURE 

c 

0.224 5182 

with 

43- 

66.7 


0.23 Alulite 

with 

" 43V4 1 

19.0 

... ^ , 

0.224 5162 

with 

43*/4' 

93.6 

j 

0.23 Alulite 

without 

43°/4' 

65.6 


0.244 5162 

without 

4SV4" 

69.6 

I 

0.23 Alulite 

without 

43V-4" 

77.9 

m 

0.25 Alulite 

without 

43V-4 1 

89.6 

n . 

0.23 Alulite 

without 

43VO J 

BB.5 

o 

0.25 Alulite 

wi thout 

"" 43*/0 6 

95.9 


ALL PRESSURES IN PSIG 
5 ALL CODES 

Reform Pad Dia. 1.860 (202 Dia) . 

0.270" unit Depth h, 0.09 A" Panel Depth 

Table 3 shows Code "0 M made from 0.2Su» Alulite to 

give 95 psi Pressure Test Result indicating a can end 
10 suitable tot pressurised beverages. Further chucks with 

various land lengths (slope) were tried as shown in Tabl 


I 
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T»bl© 4 


CflOOt KAIL XHOLK 


VARIABLE O*/0 s l.»Hn IAMB I BAA* 
OOOE tBAMBXTZOH 

«a"/O a 1.37MM LAND R. O.SMM 
BLEND 


MO. D.SEAM 
RING 

KITH D.SEAM 
RING 

NO. D.SEAM 
RXHC 

V*«M D.SEAM 
RING 

7 

97.08 

101.7 

9$. 24 

—161.144 

e 

91.52 

94.5 

w:i ' 


9 

86.33 

91.3 

90.4 

97.38 


ALL PRESSURES IK PSIG 


5 CODE 

7 m 0.25mm Alulite, 0 1-860" Reform Pad, 0.270 M h 2 Depth, 

0.94" Panel; tu depth « 0.09" 

8 - 0.23ram Alulite, O 1,860" Reform Pad, 0.280 41 h 2 Depths 

0.104" Panel; h« depth • 0.10" 
10 9 = 0.23rom Alulite, O 1.860" Reform Pad, 0.290" hi Depth, 
0.114 Panel; h 4 depth * 0.11" 
Table 4 shows results of further development to seaming 
chuck configuration to bring closer the pressure resistance 
of ring supported and unsupported double seams. 
15 Table 4 identifies parameters for length of 

generally vertical cylindrical surface 33 on the seaming 
chuck 30, and also identifies a positional relationship 
between the chuck wall 24 of the end and the finished 
double seam. It will be understood from Figure 1 shows 
20 that the forces generated by thermal processing or 

carbonated products are directed towards and resisted by 
the strongest portions of the completed double seam. 


WO 
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Table S Shows results obtained from a typical .seen 
' chuck designed to give double seam in accordance with 
; parameters and relationships identified in Table 4. 
j Typically:- As shown in Figure B the chuck comprises a 
: 5 cylindrical land of length 1 1' typically 0.07 5" and 
! frustoconical drive surface 32 inclined at an angle Y*, 
typically 43*, to the cylindrical to which it is joined 
by a radius R typically 0.020". Angle "X" is typically 

i io 

! TTabl» S 


CODE 

GAUGE 


DIMENSIONS 

PRESSURE 

CAVE) 





PSI 

(bar) 

20 

.23am 

.290" 

093" 

92.6 ( 

6.383) 

21 

. 2 3 HOT. 

.290" 

093" with compound 

92.8 < 

6.402) 

26 

.23mm 

.2705" 

.0935" 

89.88 ( 

6.144) 

27 

. 23mm 

.2705- 

.0934" with compound 

88.0 ( 

6.071) 

28 

. 2 3 nun 

.290" 

.093" 

93.0 ( 

6.414) 

29 

. 23mm 

.290" 

.112" 

97.5 < 

6.725) 

30 

. 23mm 

.270" 

.0935" 

87.9 ( 

6.0621 

31 

. 23mm 

.270" 

.0935" 

87.2 ( 

6.013) 

34 

• 25mm 

.290" 

.113" 

112.9 ( 

7.787) 

36 

. 25mm. 

.288" 

-092" 

105.8 ( 

7.293) 

37 

. 25mm 

.288" 

.092" with compound 

107.3 ( 

,7.402) 

36 

.25mm 

.2705" 

.095" 

102.6 | 

[7.077) 


.2Smm 

.250" 

.092 with compound 

100.6 | 

[6.937) 


All variables made from Alulite, 10 Cans per variable. 

■ * 

; 15 The can ends may be economically made of thinner 

metal if pressure retention requirements permit because 
these can ends have a relatively small centre panel in a 

J stiff er annulus. 

Figure 9 shows a can 12a , closed according to this 

i 20 invention, stacked upon a like can 12b shown sectioned so 

i 

j that stacking of the upper can on the lower can end is 
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| Figure 9 shows a can 12a, closed according to this 

! invention, stacked upon a like can 12b shown sectioned so 

that stacking of the upper can on the lower can end is 

| achieved by a stand bead 31a of the upper can fits inside 

i 5 the chuck wall 24 of the lower can end with the weight of 

• the upper can resting on the double seaa 34 of the lower 
| can end. 

i 

The clearance between the bottom of the upper can 
body and lower can end may be used to accommodate ring 

j 10 pull features (not shown) in the can end or promotional 
matter such as an coiled straw or indicia. 

i Using the experimental data presented above/ a 

j' computer programme was set up to estimate the resistance 

to deformation available to our can ends when joined to 

J- 15 containers containing pressurised beverage. The last two 

• entries on the table relate to a known 206 diameter 

J beverage can end and an estimate of what we think the 

j kraska patent teaches. 
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CLAIMS 


1. A can end comprising a peripheral cow hook, a 
chuck wall dependent from the interior of the cover hook 
an outwardly concave annular reinforcing bead extending 
radially inwards from the chuck wall, and a central panel 
supported by aR inner portion of the reinforcing bead, 
characterised in that, the chuck wall is inclined to an 
axis perpendicular to the exterior of the central panel 
at an angle c between 20« and 60", and the concave cross 
sectional radius of the reinforcing bead is l„ 3 than ' 
0 . 75ima. 

2. A can end according to claim i wherein the angle of 
the chuck wall* to the perpendicular is between 40* and 

3. A can end according to claim i or claim 2 wherein an 
outer wall of the reinforcing bead is inclined to a line 
perpendicular to the central panel of the can end at 
angle between -15« and *15« and the height h« of the 
outer wall is up to 2.Smm. 

<- A can end according to claim 1 to claim 2 wherein 
the reinforcing bead has an inner portion parallel to an" 
outer portion joined by said concave radius. 

5. A can end according to any preceding claim wherein 
the ratio of the diameter of the central panel to the 
diameter of the peripheral curl is 80% or less. 

6. A can end according to any preceding claim when made 
of a laminate of thermoplastic polymer film and a sheet 
aluminium alloy or tiijplate or electrochrome coated 
steel. 
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A can find according to claim S whsrein the laminate 
comprises a polyethylene teraphthalate film on an 
aluminium - manganese - alloy sheet less than 0.010 
(0.25mm) thick. 

8 . A method of forming a double seam between a can body 
and a can end according to any preceding claim, said 
Method comprising the steps of:- 

placing the curl of the can end on a flange of a can 
lx>dy supported on a base plate; locating a chuck within 
the chuck wall of the can end, said chuck having a 
frustoconical drive surface of substantially equal slope 
B* to that of the chuck wall of the can end and a 
substantially cylindrical surface portion extending away 
from the drive surface; causing relative motion as 
between the assembly of can end and can body and a first 
operation seaming roll to form a first operation seam/ 
and thereafter causing relative motion as between the 
first operation seam and a second operation roll to 
complete a double seam, during these seaming operations 
the chuck wall of the can end becoming bent to contact 
the cylindrical portion of the chuck. 

9. A method according to claim 8 Wherein the 
substantially cylindrical surface portion of the chuck is 
Inclined at an angle between +4" and - *• to the 
Longitudinal axis of the chuck. 

3.0. A can end substantially as herein before described 
with reference to Figures 4 or 7 of the accompanying 
drawings. 

11. A method of forming a double seam substantially as 
hereinbefore described with reference to Figures 5 to 8 
of the accompanying drawings. 


W> 9*37414 


PCT/GBtt/OOTW 


1/4 

i 

i 

i 



i 


Vo »6/37414 PCT/GBtt/00709 

! 2/4 

i ' ' 





INTERNATIONAL SEARCH REPORT 


fa* Ml AppU«*d«* Km 

PCT/GB 96/00769 


Mydlng to Iftunfuiooji f ew QwiflcUoo (IEQ oc » bo* ****** cU*fl«floft and IPC 


n mtt 

MlnUnun 


LOS SEARCHED 


da g m i m U bm twrdd («baiftmi5n «>«Wai feMowd by aUadftoto fcynhnla) 

6 B65D B210 


dati emrtad tfwlot hutRuAQAd tun* (out* »f 4*u b«* i*d» *fcar« prtcdul. mvrtk tara* uatd) 

i 


C. frOCUMgwt* COWSlQgRCP TO BE fcELBVAWT 


df«b**tUv«irt 


A! 


EP.A.O 340 955 (CHB PACKAGING) 8 November 
1989 

see column 8. line 10 * line 50; figure 18 

US.A.4 217 843 (KRASKA) 19 August 1989 
see column 7, line 27 - line 46; figures 
1-3 

US,A,4 093 102 (KRASKA) 6 June 1978 
cited in the application 
see the whole document 

US.A.4 578 007 (DIEKH0FF) 25 March 1986 
see column 4, line 34 - col mm 7, line 66; 
figures 1-11 

DE.U.92 11 788 (SCHHALEACH-LUBECA) 7 
January 1993 

m m m 

-/" 


1.4 


1.4 


77t 


i oftncC 


m 


beady i 


i en feat* its 


of died docwMaa: 


j elldlili»»Jlf»B%ftilrwl« 

•F! c*t*trdnc*MtfbMt| 
I fife*** 

1/ 


i W ** It i»«*kb U ft« 



endoatk c— fllct UjHrrifnnb* 
i^^ftM^erd^taiHeHtM 


docum— * wtjjch Oltow doublt tfl priority dWmtff) at 
oikdOO er nfe* tpca»l rusn (« ^aM) 


tea* ml 


*?1 iwomrrt p djfc dud ejrf<r<p »e fanmwtotu l Hint d*fc but 


*V a\*uat^craartwd»i4cv«io«tedJflfn* 

ci^lttfeMl^ireMtaBOMtfndlA, 
brvoivt «A irtiMn^we «ftp «ttfe 4bc din nil at ttbas aid** 

•V dftaahatt af paMod* fri awaa n a; d*iyd aa»eadia 

ma^cMbediaM 
tefeaart 


CMtU of ** isal conplcbdA af fta hMtfMdoajl aun& 


9 $«pttffber 1996 


wiad and 


Htdtaf addrm ml bv ISA 

Tel (♦ M-Wla©.***, Tt 11 iSl n 


DMcoriMaiocoretid 


attfcft npoft 


1 7.09.96 


Hartens, L 


wtni rcrxuwit Imm hmm) levity ittn 


page 1 of 2 


INTERNATIONAL SEARCH EXPORT 


I . _ — i 

[gUwwM DOCUM»m coNiiPftiitOToram-BVANT; 


PCT/GB 95/69769 


EP,A,9 153 115 (METAL BOX) 28 August 1985 
cittd in the application 


page 2 of 2 


INTERNATIONAL SEARCH REPORT 


Pale* liocuRMI* 
cited « M««ll NPMt 


Publlc&iJa" 


Ian >m1 AK*™*™* N« 

PCT/6B 96/00769 


PUcnt hmify 


puMlntion 


EP-A-340955 


08*11-89 


US-A-4217B43 


19-98-80 


AU-8- 
AU-B- 
W0-A- 
GB-A.B 
JP-B- 
JP-T- 
N0-6- 
US-A- 

US-A- 
6B-A- 


608443 
3545389 
8919216 
2218924 
7871718 
3593149 
174284 
8946637 

ww~ 

4448322 
1694868 


28-03-91 
24-11-89 
02-11-89 
08-11-89 
62*08-95 
18-07-91 
63-01-94 

10-09-91 

m a m tmm wmw w m 

15-65-84 
02-12-81 



06-86-78 

JP-A- 




25-83-86 

NONE . 




07-01-93 

NONE 



EP-A-153115 

28-08-85 

US-A- 

JP-B- 

JP-A- 

US-A.B 

US-A- 

B625555 
60193634 
4606472 
4722215 

13-03-96 
62-16-85 
19-08-86 
62-02-88 



